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Abstract. 
The report describes the Wind Energy Planning system (WEP). It 
is intended as a decision support system to be used in the 
economic evaluation of wind energy projects. Such projects 
could be minor projects with only a single wind turbine or 
large wind farm projects consisting of several wind turbine 
plants. 
In the WEP system, a wind turbine is described by data on ini-
tial investment, possible later reinvestments, O&M costs, ex-
pected yearly production, life time, and capacity factor. The 
raising of loans are modelled, too. Depending on which output 
report is created, the value of the wind generated electricity 
is calculated in two different ways: either the electricity is 
assumed to be sold at a price (time series) given by the user, 
or the alternative conventional power production is modelled 
by its specific investment, O&M costs, life time, effectivity, 
fuel mix, and time series for fuel prices. Using these data, 
capacity credit and saved fuel and O&M costs are calculated. 
Due to the flexible data structure of the model, the user can 
easily create a scenario that models a large scale 
introduction of wind power. In such a scenario the gradual 
build up through several years of the wind power capacity can 
be modelled. 
The report describes in detail the menu structure, the input 
facilities, the output reports, and the organization of data. 
Also included is an example with full input documentation and 
output reports. 
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1. INTRODUCTION 
This report describes the 
Wind Energy Planning system (WEP). 
It is intended as a decision support system to be used in the 
economic evaluation of wind energy projects. Such projects 
could be minor projects with only a single wind turbine or 
large wind farm projects consisting of several wind turbine 
plants. 
In the WEP system, a wind turbine is described by data on ini-
tial investment, possible later reinvestments, O&H costs, ex-
pected yearly production, life time, and capacity factor. The 
raising of loans are modelled, too. Depending on which output 
report is created, the value of the wind generated electricity 
is calculted in two different ways: either the electricity is 
assumed to be sold at a price (time series) given by the user, 
or the alternative conventional power production is modelled 
by its specific investment, O&M costs, life time, effectivity, 
fuel mix, and time series for fuel prices (coal, fuel oil, 
diesel oil, and gas). Using these data, capacity credit and 
saved fuel and O&M costs are calculated. 
Due to the flexible data structure of the model (see chapter 
3), the user can easily - from data on single wind turbines or 
single wind power plants - create a scenario that models a 
large scale introduction of wind power. In such a scenario the 
gradual build up through several years of the wind power ca-
pacity can be modelled. 
The system is based on menus (see chapter 4) in which the user 
by single key-strokes chooses between various facilities, e.g. 
the input facility for giving data (chapter 5), or the report 
facility for calculating output reports (chapter 6). Output 
reports can be displayed at the screen, sent to a printer, or 
- 6 -
written to a DOS file. Also a full input documentation is 
available on printer c r DOS file. 
Although the WEP system is based on the Framework system by 
Ashton-Tate Corporation run under DOS on an IBM compatible PC, 
the user will never see Framework, the WEP system taking care 
of all communication with Framework. 
The installation of the WEP system is described in chapter 2. 
The organization of data is dealt with in chapter 3. 
2- INSTALLATION 
The HEP system should be installed at an IBM compatible PC 
under the DOS operating system. Since Framework III by Ashton 
Tate Corporation is the basis for the WEP system. Framework 
III should be available. 
The PC should have the following: 
Processor 
RAM 
Extended memory 
386, 386SX, o; 486 
640 kByte 
3 MByte 
To install the WEP system, create a new directory and copy all 
WEP files to this. To run the system, go to this directory and 
give the command "WEP". 
Following is a list of all WEP-files with a short description 
of the content. 
File Frame Content 
WEP BAT 
FR0NT_PA FW3 
WIND_ENE FE3 
DBMANAGE FW3 
Front page 
Wind energy planning 
DBmanager 
INPUT MA FW3 Input manager 
UPDATE FW3 Update 
PTOT FW3 Ptot 
BAT file to start WEP. 
Front page. 
All menus. 
A general database 
manager. 
Interface between the 
user and the general 
database manager. 
Handles updating of 
dataset. 
Prints all data refer-
enced by a scenario, 
i.e. a "total scenario' 
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File Frame Content 
ROUTINES FW3 Routines 
KEY_DEF FW3 
GLOBALS FW3 
WEP_S_DB FW3 
WEP_E_DB FW3 
WEP_A_DB FW3 
WEP_K_DB FW3 
WEP_L_DB FW3 
WEP_S_GP FW3 
WEP_E_GP FW3 
WEP_A_GP FW3 
WEP_W_GP FW3 
'WEP L GP FW3 
WEP_S_IN FW3 
WEP_E_IN FW3 
WEP_A_IN FW3 
WEP_W_IN FW3 
WEP L IN FW3 
PREP_REP FW3 
CALC_CAS FW3 
CALC_ECO FW3 
CALC FIN FW3 
Key Def 
Globals 
DBINDEX FW3 DBindex 
WEP_S_DB 
WEP E D B 
WEPADB 
WEPWDB 
W E P L D B 
W E P S G P 
WEPEGP 
WEPAGP 
WEPWGP 
WEP L GP 
WEPSIN 
WEPEIN 
WEP_A_IN 
WEP_W IN 
WEP L~IN 
Prep Report 
Calc Cash flow 
Calc Economic 
Calc Financial 
A collection of general 
routines. 
Key definitions. 
Global data (database 
names and default data-
set names). 
Template for displaying 
a database index. 
Databases for scenarios, 
economic data, 
avoided costs data, 
wind turbine data, 
and j.oan data. 
Routines to get data 
from database to input 
template, and to put 
data back into the data-
base. Handles, scen-
arios, economic data, 
avoided costs data, wind 
turbine data, and loan 
data. 
Input template and input 
documentation template 
for scenarios, economic 
data, avoided costs 
data, wind turbine data, 
and loan data. 
Prepares the calculation 
and printing of reports. 
Calculates cash flow 
analysis report. 
Calculates Economic 
analysis report. 
Calculates Financial 
analysis report. 
REPORTS FW3 Reports Report templates. 
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3- ORGANIZATION OF DATA 
To set up a full input for a calculation, the user should give 
the following date 
- scenario data 
- economic data 
- avoided costs data 
- wind turbine data 
- loan data. 
In chapter S these data will be dealt with in detail. Here, 
only a general discription will be given. 
The data are organized in five databases according to the 
above list. Each database holds several datasets, identified 
by individual names. To start a calculation, after all input 
has been given to the HEP system - and stored in the databas-
es - the user gives the name of a scenario which then in it-
self contains the names of those datasets from the other four 
databases, that should be used in the calculation. 
Scenario data first of all consists of the names of the eco-
nomic data and avoided costs data. Moreover, scenario data 
contains a list of windturbines. For each wind turbine, this 
list gives the name, the number of turbines, the year of pro-
duction start, and finally the name of the loan used to fi-
nance this particular turbine. 
Economic data gives the inflation, discount rate, heat content 
of fuels, fuel prices, and price of electricity. 
Avoided costs data give information on the conventional power 
production, transmission, and distribution, that is avoided 
due to the wind power (capacity credit and fuel savings). 
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Wind turbine data describe a single wind turbine or a whole 
wind power plant by giving the installed capacity, the yearly 
production, the life time, possible reinvestments, and 04M 
costs. The concept of wind turbine data can also be used to 
model some activity (e.g. to buy the land needed for a wind 
power plane, or to construct the roads) that calls for some 
investments and/or maintenance costs. To model such activi-
ties, the user just need to specify a power production of ze-
ro. 
Loan data simply gives the interest rate and term (number of 
years to pay back the loan). 
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4. MENUS 
The HEP system is controlled by means of a hierarchy of menus 
as shown in the overview below. Each line corresponds to a 
menu in which the user can choose among several options shown 
at the next indentation level and thus (except for the bottom 
level) get a new menu at a lower level. 
The user chooses an option by either pressing the key corre-
sponding to the first letter in the option, or by pressing the 
arrow-keys until the option is high-lighted and then pressing 
the return-key. The user returns to the menu above the one 
displayed by pressing the OUT-key (or "-"-key on the numeric 
keypad). To exit from the top menu and leave the HEP system, 
press the "E"-key. 
The bottom line of the screen is used for help information: 
Hhen the menu displayed is not a bottom level menu, the bottom 
line shows the options in the menu which would be displayed if 
the high-lighted option were chosen. Hhen the menu displayed 
is a bottom level menu, the bottom line shows a text telling 
what would happen if the high-lighted option were chosen. 
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When menus are displayed, the action of the keyboard is con-
trolled by the WEP system. The following keys can be used: 
5£Y Action 
Down arrow 
Up arrow 
Right arrow 
Left arrow 
Home 
End 
Move the highlighting to the next/previous/ 
next/previous/top/bottom menu option. 
Return 
in X> 
Out 
ESC 
Letter 
2)3} 
3) 
4) 
Choose the menu option highlighted. 
Choose the menu option highlighted. 
Return to the calling menu 
Return to the calling menu. 
Choose the menu option starting with the 
given lettsr. 
1) The "In"-key is "F12" or "+" on the numeric keypad. 
2) The "Out"-key is "Fll" or "-" on the numeric keypad. 
3) Should not be used in the main (top level) menu. Use "E" 
instead. 
4) Only letters that are the first letter in a menu option. To 
return from any menu, except the main (top level) menu, 
press the "Out"-key or the "ESC"-key. To exit from the main 
menu (i.e. to exit WEP), press the letter "E". 
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Overview of menus; 
Wind energy pi anning 
1 Manage input 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
Wind turbine data 
1.1.1 
1.1.2 
1.1.3 
1.1.4 
1.1.5 
1.1.6 
1.1.7 
Make 
Update 
New name 
Copy 
Delete 
Work on two databases 
Return : Press {Out} 
Economic data 
1.2.1 
1.2.2 
1.2.3 
1.2.4 
1.2.5 
1.2.6 
1.2.7 
Make 
Update 
New name 
Copy 
Delete 
Work on two databases 
Return : Press {Out} 
Avoided costs data 
1.3.1 
1.3.2 
1.3.3 
1.3.4 
1.3.5 
1.3.6 
1.3.7 
Make 
Update 
New name 
Copy 
Delete 
Work on cwo databases 
Return : Press {Out} 
Loan data 
1.4.1 
1.4.2 
1.4.3 
1.4.4 
1.4.5 
1.4.6 
1.4.7 
Make 
Update 
New name 
Copy 
Delete 
Work on two databases 
Return : Press {Out} 
Scenario data 
1.5.1 
1.5.2 
1.5.3 
1.5.4 
1.5.5 
1.5.6 
1.5.7 
Return 
Make 
Update 
New name 
Copy 
Delete 
Work on two databases 
Return : Press {Out} 
: Press {Out} 
2 Input documentation 
2.1 
2.2 
Printer 
2.1.1 
2.1.2 
2.1.3 
2.1.4 
2.1.5 
2.1.6 
2.1.7 
DOS fi 
2.2.1 
Wind turbine data 
Economic data 
Avoided costs data 
Loan data 
Scenario daf 
Total Scenario data 
Return : Press {Out} 
le 
Wind turbine data 
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2.2.2 Economic data 
2.2.3 Avoided costs data 
2.2.4 Loan data 
2.2.5 Scenario data 
2.2.6 Total Scenario data 
2.2.7 Return : Press {Out} 
2-3 Return : Press {Out} 
Reports 
3.1 Screen 
3.1.1 Financial analysis 
3.1.2 Cash flow analysis 
3.1.3 Economic analysis 
3.1.4 Return : Press {Out} 
3.2 Printer 
3.2.1 Financial analysis 
3.2.2 Cash flow analysis 
3.2.3 Economic analysis 
3.2.4 All reports 
3.2.5 Return : Press {Out} 
3.3 DOS file 
3.3.1 Financial analysis 
3.2.2 Cash flow analysis 
3.3.3 Economic analysis 
3.3.4 All reports 
3.4 Return : Press {Out} 
Exit from system 
In the following pages all menus are discussed one at the 
time. 
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Main menu: Wind energy planning 
Wind energy planning 
Manage input 
Input documentation 
Reports 
Exit from system 
To get this menu, execute the file WEP.BAT from DOS by giving 
the command WEP. 
Description of options: 
1: Manage input 
By choosing this option the user gets access to all input 
facilities of the system. 
2: Input documentation 
Choose this option to get a documentation of input, either 
on printer or on a DOS file. As mentioned in chapter 5, the 
user is also able to get an input documentation on printer 
when updating a dataset. 
3: Reports 
Choose this option to create an output report, either to be 
displayed at the screen, to be sent to the printer, or to 
be written to a DOS file. As mentioned in chapter 6, a re-
port displayed at the screen can easily be printed. 
4: Exit from system 
This option is chosen by pressing the "E"-key. 
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Menu 1: Manage input 
Manage input 
Wind turbine data 
Economic data 
Avoided costs data 
Loan data 
Scenario data 
Return : Press {Out} 
To get this menu, choose the "Manage input" option in the main 
menu. 
Discription of options: 
1.1: Wind turbine data 
Choose this option to get access to wind turbine data. 
1.2: Economic data 
Choose this option to get access to economic data. 
1.3: Avoided costs data 
Choose this option to get access to avoided costs data. 
1.4: Loan data 
Choose this option to get access to loan data. 
1.5: Scenario data 
Choose this option to get access to scenario data. 
1.6: Return 
Press the {Out}-key to return to the main menu. 
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Menu l.X; <Data type> 
<Data type> 
Make 
Update 
New name 
Copy 
Delete 
Work on two databases 
Return : Press {Out} 
l.X: <Data type> could be 1.1: Wind turbine data 
1.2: Economic data 
1.3: Avoided costs data 
1.4: Loan data 
1.5: Scenario data 
To get this menu, choose the <Data type> option in the "Manage 
input" menu. 
Description of options: 
l.X.l: Make 
Choose this option to make a new dataset. 
l.X.2: Update 
Choose this option to update an existing dataset. 
l.X.3: New name 
Choose this option to give an existing dataset a new 
name. 
1.X.4: Copy 
Choose this option to copy an existing dataset. 
l.X.5: Delete 
Choose this option to delete an existing dataset. 
l.X.6: Work on two databases 
Choose this option to copy a dataset from one database 
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to another. 
1.X.7: Return 
Press the {Out}-hey to return to the "Manage input" 
menu. 
Options l.X.l to 1.X.6: 
The user is prompted for the dataset name(s) and database 
names (option 1.X.6). The WEP system supplies the user with 
default names of datasets (except for option l.X.l) and data-
bases. A default name is accepted by pressing the {Return}-
key. Moreover, the system supplies a help facility: If the 
user gives the dataset name "H" •- r "Help" (the syscem is not 
case-sensitive), a list of existing names is displayed. 
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Menu 2 : Input documentation 
Input documentation 
Printer 
DOS file 
Return : Press {Out} 
To get this menu, choose the "Input documentation" option in 
the main menu. 
Description of options: 
2.1 : Printer 
Choose this option to send the input documentation to 
the printer. 
2.2 : DOS file 
Choose this option to write the input documentation to a 
DOS file. The DOS file name equals the first 8 charac-
ters in the dataset name with blank replaced by under-
score. The file name extension is PRT. 
2.3 : Return 
Press the {Out}-key to return to the main menu. 
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Menu 2.1: Printer 
Printer 
Wind turbine data 
Economic data 
Avoided costs data 
Loan data 
Scenario data 
Total Scenario data 
Return : Press {Out} 
To get this menu, choose the "Printer" option in the "Input 
documentation" menu. 
Description of options: 
2.1.1: Wind turbine data 
Choose this option to get a printed documentation of a 
wind turbine dataset. 
2.1.2: Economic data 
Choose this option to get a printed documentation of an 
economic dataset. 
2.1.3: Avoided costs data 
Choose this option to get a printed documentation of an 
avoided costs dataset. 
2.1.4: Loan data 
Choose this option to get a printed documentation of a 
loan dataset. 
2.1.5: Scenario data 
Choose this option to get a printed documentation of a 
scenario dataset. 
2.1.6: Total Scenario data 
Choose this option to get a printed documentation of a 
scenario dataset together with all datasets of any type 
referenced by this scenario. 
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2.1.7: Return 
Press the {Out}-key to return to the "Input documenta-
tion" menu. 
Options 2.1.1 to 2.1.6: 
The user is prompted for the name of the dataset. The WEP sys-
tem supplies the user with a default name, which is accepted 
by pressing the {Return}-key. Moreover, the system supplies a 
help facility: If the user gives the name "H" or "Help" (the 
system is not case-sensitive), a list of existing names is 
displayed. 
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Menu 2.2: DOS file 
DOS file 
Wind turbine data 
Economic data 
Avoided costs data 
Loan data 
Scenario data 
Total Scenario data 
Return : Press {Out} 
To get this menu, choose the "DOS file" option in the "Input 
documentation" menu. 
Description of options: 
2.2.1: Wind turbine data 
Choose this option to write a documentation of a wind 
turbine dataset to a DOS file. 
2.2.2: Economic data 
Choose this option to write a documentation of an eco-
nomic dataset to a DOS file. 
2.2.3: Avoided costs data 
Choose this option to write a documentation of an 
avoided costs dataset to a DOS file. 
2.2.4: Loan data 
Choose this option to write a documentation of a loan 
dataset to a DOS file. 
2.2.5: Scenario data 
Choose this option to write a documentation of a sce-
nario dataset to a DOS file. 
2.2.6: Total Scenario data 
Choose this option to get a documentation of a scenario 
dataset together with all datasets of any type refer-
enced by this scenario. The documentation is written to 
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a DOS file. 
2.2.7: Return 
Press the {Out}-key to return to the "Input documenta-
tion" menu. 
Options to 2.2.1 to 2.2.6: 
The user is prompted for the name of the dataset. The WEP sys-
tem supplies the user with a default name, which is accepted 
by pressing the {Return}-key. Moreover, the system supplies a 
help facility: If the user gives the name "H" or "Help" (the 
system is not case-sensitive), a list of existing names is 
displayed. 
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Menu 3; Reports 
Reports 
Screen 
Printer 
DOS file 
Return : Press {Out} 
To get to this menu, choose the "Reports" option in the main 
menu. 
Description of options: 
3.1: Screen 
Choose this option to display the report on the screen. 
3.2: Printer 
Choose this option to send the report to the printer. 
3.3: DOS file 
Choose this option to write the report to a DOS file. The 
DOS file name equals the first 6 characters in the sce-
nario name preceeded by "F_", "C_", or "E_" for the Fi-
nancial, Cash flow, and Economic analysis reports. Blanks 
are replaced by underscore. The file name extension is 
PRT. 
3.4: Return 
Press the {Out}-key to return to the main menu. 
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Menu 3 -1: Screen 
Screen 
Financial analysis 
Cash flow analysis 
Economic analysis 
Return : Press {Out} 
To get this menu, choose the "Screen" option in the "Reports" 
menu. 
Descriptions of options: 
3.1.1: Financial analysis 
Choose this option to have the Financial analysis re-
port displayed at the screen. 
3.1.2: Cash flow analysis 
Choose this option to have the Cash flow analysis re-
port displayed at the screen. 
3.1.3: Economic analysis 
Choose this option to have the Economic analysis report 
displayed at the screen. 
3.1.4: Return 
Press the {Out}-key to return to the "Reports" menu. 
Options 3-1.1 to 3.1.3: 
The user is prompted for a scenario name. The HEP system sup-
plies the user with a default name, which is accepted by 
pressing the {Return}-key. Moreover, the system supplies a 
help facility: If the user gives the scenario name "H" or 
"Help" (the system is not case-sensitive), a list of existing 
scenario names is displayed. 
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Menu 3-2: Printer 
Printer 
Financial analysis 
Cash flow analysis 
Economic analysis 
All reports 
Return : Press {Out} 
To -jet this menu, choose the "Printer" option in the "Reports" 
menu. 
Description of options: 
3.2.1: Financial analysis 
Choose this option to send the Financial analysis re-
port to the printer. 
3.2.2: Cash flow analysis 
Choose this option to send the Cash flow analysis re-
port to the printer. 
3.2.3: Economic analysis 
Choose this option to send the Economic analysis report 
to the printer. 
3.2.4: All reports 
Choose this option to send all zeports to the printer. 
3.2-5: Return 
Press the {Out}-key to return to the "Reports" menu. 
Options 3.2.1 to 3-2.4: 
The user is prompted for a scenario name. The HEP system sup-
plies the user with a default name, which is accepted by 
pressing the {Return)-key. Moreover, the system supplies a 
help facility: If the user gives the scenario name "H" or 
"Help" (the system is not case-sensitive), a list of existing 
scenario names is displayed. 
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Menu 3: DOS file 
DOS file 
Financial analysis 
Cash flow analysis 
Economic analysis 
All reports 
Return : Press {Out} 
To get this menu, choose the DOS file option in the "Reports" 
menu. 
Description of options: 
3.3.1: Financial analysis 
Choose this option to write the Financial analysis re-
port to a DOS file. 
3.3.2: Cash flow analysis 
Choose this option to write the Cash flow analysis re-
port to a DOS file. 
3.3.3: Economic analys is 
Choose this option to write the Economic analysis re-
port to a DOS file. 
3.3.4: All reports 
Choose this option to write all reports to DOS files. 
3.3.5: Return 
Press the {Out}-key to return to the "Reports" menu. 
Options 3.3.1 to 3.3.4: 
The user is prompted for a scenario name. The WEP system sup-
plies the user with a default name, which is accepted by 
pressing the {Return}-key. Moreover, the system supplies a 
help facility: If the user gives the scenario name "H" or 
"Help" (the system is not case-sensitive), a list of existing 
scenario names is displayed. 
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5. INPUT FORMS 
In this chapter the input forms for the five types of data are 
considered. The definition of all data items is given. How the 
input data are used to calculate the reports, is discussed in 
chapter 6. 
The five input forms snown in this chapter are used for two 
purposes: Firstly, they are used when the user is updating a 
dataset. The appropriate form is displayed at the screen with 
the dataset in question filled in. The user is then free to 
accept the value of all data items or to move the cursor to 
any data item and change it. 
Secondly, the five input forms are used when making an input 
documentation. In this case the form is supplemented with time 
and date of printing. 
When a dataset is being updated, the action of the keyboard is 
controlled by the WEP system. The following keys can be used: 
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Key 
Letter *! 
Figure ' 
.(period) 
Down arrow 
Up arrow 
Left arrow 
Right arrow 
Page up 
Page down 
Home 
End 
Tab 
Shift-Tab 
Return 
Backspace 
Ctrl-Home 
Ctrl-End 
Del 
F10 
Out3) 
Esc 
F24 
F44 
F64 
F74 
F84 
F94 
Shift-F74) 
Shift-F84) 
Action 
To change a data item. 
Move one position down/up/left/right, 
Move one page up/down. 
Move to start/end of line. 
Move one position right/left/down/left. 
Move to upper left corner of input form. 
Move to lower right corner of input form. 
Delete data item. 
Print the dataset. 
Write the updating of the dataset to the 
database, and return to the menu. 
Cancel updating, and return to the menu. 
Edit formula. 
Size. 
Extend select. 
Move. 
Copy 
Zoom. 
Cut. 
Paste. 
1) A to Z and a to z. 
2) 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. 
3) The "Out"-key is "Fll" or "-" on the numeric keypad. 
4) See the Framework manual for a full explanation. You can 
easily do without using these keys. 
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5.1. Wind turbine data 
Below is shown the input form for wind turbine data. The data 
filled in are the default data that are assigned to a new 
dataset when it is made. 
•tHiaui^ssAUT XBT1TUT jo % : 
•3U8UI3S3AUT X5T^T"T *°3 J53Ä : I = 
— — g — • —— g — — — — — g —— — — 7? — ~ g = = g : a s g g g s g g g s s g s s : 
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* 00* 
: 00* ! 
'• 00* J 
• oo-
:
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•• oo-
s 0 0 ' 
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i 00* 
'• 00* 
:
 00* 
• oo-
: OO' 
: 0 
: 0 
'' 0 
: 0 
: 0 
•' 0 
' 0 
' 0 
' 0 
•• o 
: 0 
• 0 
! 0 
5 0 
• o 
: 0 
0 
0 
0 
0 ! 
0 
: 0 
i 0 
• 0 
i 0 
0 
' 0 
0 
> 0 
• 0 
i 0 
: 0 
: 0 
i 0 
: 0 
: 0 
: 0 
• 0 
• 0 
! 0 
• o 
: 0 
' 0 
! 0 
: 0 
: 0 
0 '-
0 ' 
0 i 
0 s 
0 ' 
'> 0 : 
' 0 ' 
i 0 i 
' 0 i 
0 • 
• o • 
0 i 
0 s 
0 : 
======================================== 
• % 
: aeeX j a d : 
: W80 s 
% i 
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3H : 
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wso 
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s s s = = = = = = 
f oe 
' 62 
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:
 LZ 
'• 92 
: S3 
' fr2 
: ez 
• zz 
\Z 
> 02 
' 61 
81 
• Z.T 
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SI 
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n 21 
TI 
01 
6 
8 
L 
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S 
fr 
e 2 
I 
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0 
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The data items are as follows: 
Name: The name of the dataset. 
Installed capacity: The capacity of the wind turbine. 
Yearly production: The yearly wind power production. 
Life time: The number of years for which the wind 
turbine will be operated. It is assumed 
that the terminal value at the end of 
this period is zero. 
Base year for costs: Investments and reinvestments for this 
dataset are given in the base year's mon-
ey-
Investment: The initial investment. It is assumed 
that it is paid in the first year of pro-
duction. 
Reinvestment: Tor each year a reinvestment can be giv-
en. 
Own production: For initial investment and reinvestments 
the own production (i.e. not import) is 
specified. In the present version of the 
WEP system, this data item is not used in 
any output report. 
O&M: Yearly operation and maintenance costs. 
Should be given as a percentage of ini-
tial investment. 
Reinvestments and O&M are given as time series in relative 
years (i.e. 1, 2, 3, etc.) and not calender years (i.e. 1990, 
1991, 1992, etc.). First year of production is year 1. in sce-
nario data, wind turbine data are fixed in calender years. 
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A wind turbine dataset can model a single wind turbine or a 
whole wind power plant. Moreover, it can be used to model some 
activity (e.g. land acquisition, road construction), that 
calls for investments and possibly O&M costs, but does not in 
itself give rise to any electricity production. For such an 
activity the yearly production should of course be given the 
value zero. 
5.2. Economic data 
Below is shown the input form for economic data. The data 
filled in are the default data that are assigned to a new 
dataset when it is made. 
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12:58:30. Feb 28. 1991. 
Economic data 
Kame 
Base year for prices 
Inflation 
Discount rate 
Heat content 
- Coal 
- Fuel oil 
- Diesel oil 
- Gas 
Edefault 
0 
.00 
.00 
year 
% 
H 
.00 
.00 
.00 
.00 
GJ/t 
GJ/m3 
GJ/n>3 
GJ/1000m3 
Fuel and electricity prices 
Year 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 : 
2011 : 
2012 : 
2013 : 
2014 : 
2015 : 
2016 : 
2017 : 
2018 : 
2019 : 
: Coal 
: £/t 
.00 
•00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
: Fuel oil 
: £/m3 
: .00 
: .00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 . 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
: Diesel oil 
: £/m3 
: .00 
: .00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 . 
.00 : 
.00 • 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
Gas 
: £/1000m3 
: .00 
: .00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
: Electricity 
: £/kWh 
.000 
: .000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 . 
.000 : 
.000 
.000 : 
.000 : 
.000 : 
.000 : 
.000 : 
.000 : 
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The data items are as follows: 
Name: The name of the dataset. 
1) 2) 
Base year for prices: Fuel ' prices and price of electricity ' 
are for this dataset given in the base 
year's money. 
Inflation: The yearly inflation rate. 
Discount rate: 
Heat content: 
The yearly discount rate. Is used to 
find net present values, and to trans-
form costs from for instance fixed 
£(1995) to fixed £(1990). 
Heat content of fuels ' (coal, fuel oil, 
diesel oil, and gas). 
Fuel prices: Time series for coal, fuel oil, diesel 
oil, and gas prices '. 
2) Electricity price: Time series for electricity price '. 
1) Data on these fuels are together with the avoided costs 
data used when calculating the capacity value and value of 
production for the economic analysis report. 
2) This price of electricity is used when calculating the in-
come from selling the wind generated electricity. This in-
come is used in the cash flow and financial analyses re-
ports. 
5.3. Avoided costs data 
Below is shown the input form for avoided costs data. The data 
filled in are the default data that are assigned to a new 
dataset when it is made. 
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Avoided costs data are representing the alternative power pro-
duction that would have taken place, if the wind power project 
in question did not exist. These data are, together with fuel 
data (part of economic data) and data on transmission losses 
and capacity factors (part of scenario data), used to calcu-
late the capacity value and value of production for the eco-
nomic analysis report. Also the possible savings in expansion 
of transmission and distribution systems due to the wind 
project is modelled. 
It should be noticed that avoided costs data are not used in 
the financial analysis and cash flow analysis reports. In-
stead, the price of electricity given as part of economic data 
is used. 
12:59:36. Feb 28, 1991. 
Avoided costs data 
Name 
Base year for prices 
Power plant : 
- Investment 
- Life time 
- O&M per year 
- Effectivity 
- Fuel mix : 
- - Coal 
- - Fuel oil 
- - Diesel oil 
- - Gas 
Transmission : 
- Investment 
- Life time 
Distribution : 
- Investment 
- Life time 
Adefault 
0 year 
0 £/kW 
0 years 
0 % of investment 
0 % 
0 % 
0 % 
0 % 
0 % 
0 £/kW 
0 years 
0 £/kW 
0 years 
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The data items are as follows: 
Name: Name of the dataset. 
Base year for prices: Investments (power plant, transmission 
and distribution) for this dataset are 
given in the base year's money. 
Power plant: The alternative conventional thermal 
power plant system. 
- Investment: Investment costs. 
- Life time: The life time. It is assumed that the 
terminal value at the end of this period 
is zero. 
- O&M: Yearly operation and maintenance costs. 
Should be given as a percentage of in-
vestment. 
- Effectivity: The effectivity in converting the fuel 
energy into electricity. 
- Fuel mix: The fuel mix. The sum of the coal, fuel 
oil, diesel oil, and gas figures should 
be 100%. 
Transmission: The power transmission system. 
- Investment: Transmission system investment. 
- Life time: Life time of the transmission system. It 
is assumed that the terminal value at 
the end of this period is zero. 
Distribution: The power distribution system. 
- Investment: Distribution system investment. 
- Life time: Life time of the distribution system. It 
is assumed that the terminal value at 
the end of this period is zero. 
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5.4. Loan data 
Below is shown the input form for loan data. The data filled 
in are the default data that are assigned to a new dataset 
when it is made. 
13:00:15. Feb 28, 1991. 
Loan data 
Ldefault Name 
Interest rate 
Term 
The data items are as follows: 
Name: Name of the dataset. 
Interest rate: Yearly interest rate. 
0 % per year 
0 years 
Term: The number of years during which the loan 
should be paid back. 
Loans are assumed to be annuity loans with a yearly payment of 
r/(l-(l+r)~J 
back period. 
 ), where r is the interest rate and n is the pay-
Loans are used in the cash flow analysis report in connection 
with wind turbine investments and reinvestments. The full pay-
back period is used for initial investments. However, for lat-
er reinvestments the pay-back time might be reduced so that 
all loans due to reinvestments are paid back within the life 
time of the wind turbine in question. 
Links between wind turbines and loans are defined in the sce-
nario data. 
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5.5. Scenario data 
Below is shown the input data for scenario data. The data 
filled in are the default data that are assigned to a new 
dataset when it is made. 
Since a scenario dataset is referencing an economic dataset, 
an avoided costs dataset, and one or several wind turbine 
datasets and loan datasets, it could be looked upon as a con-
taining dataset. By giving only a scenario name, a total cal-
culation of all reports can be started. 
- 4 0 -
13:00-52. ft* 21. !99I. 
Scenario data 
Economic data 
Avoided costs data 
•ase rear for reports 
Loss in transaission 
to consuaers froa : 
- conv. power plant 
- wind power plant 
Capacity factor of wind 
power plant regarding 
- production 
- transaission 
- distribution 
Sdcfauft 
0 % 
0 % 
0 % 
0 % 
0 % 
Wind project 
Wind turbine : Hunter 
: Of 
: units 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 • 
0 . 
o • 
Tear of 
: production 
start 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 . 
0 
0 : 
0 
0 
0 
0 : 
0 : 
0 : 
0 : 
Loan data 
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The data items are as follows: 
Name: Name of the scenario dataset, 
Economic data: 
Avoided costs data 1) 
Name of the economic dataset to be 
used. 
Name of the avoided costs dataset to 
oe used. 
Base year for reports: In the financial analysis and eco-
nomic analysis reports and in the 
last column of the cash flow analy-
sis report all figures representing 
costs or income are given in the 
base year's money. 
Loss in transmission 
to consumers from: 
- conv. power plant: 
- wind power plant: 
Capacity factor of wind 
power plant: 
- production: 
- transmission: 
- distribution: 
3i Wind turbine ': 
Percentage loss when transmitting 
power to the load center. 
- when power is generated at the 
alternative conventional thermal 
power plant. 
- when power is generated at the 
wind power plant. 
Capacity factor ' (capacity credit) 
(percentage) 
- avoided expansion of conventional 
thermal power plant 
- avoided expansion of transmission 
system. 
- avoided expansion of distribution 
system. 
Names of wind turbine datasets to be 
included in the calculations. 
Number of units: For each wind turbine name, the num-
ber of this wind turbine to be in-
- 42 -
eluded. 
Year of production start: For each wind turbine name, the 
first year of production (which is 
equivalent to the year of initial 
investment). 
For each wind turbine name, the name 
of the loan dataset to be used in 
the cash flow analysis report. 
1) Necessary only if the economic analysis report is to be 
calculated. 
2) If no capacity credit is expected, e zero should be given. 
If the wind project is expected to call for an increased 
investment in transmission or distribution systems (com-
pared to a conventional expansion of the production sys-
tem), a negative figure should be given. 
3) The same wind turbine dataset might be referenced in sever-
al lines with different year of production start and/or 
loan data. 
4) Necessary only if the cash flow analysis report is to be 
calculated. 
Loan data 4) 
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6. REPORTS 
In its present version, the WEP system is able to produce 
three output reports (financial, cash flow, and economic anal-
ysis reports). These reports can be displayed at the screen, 
sent to a printer, or written to DOS files. 
It should be noticed that taxes are not accounted for in any 
report. If the rules for taxation could be modelled on a 
project basis (i.e. without incorporating the total economy of 
the company), new reports could easily be defined and included 
in the system. Likewise, the existing reports could easily be 
changed to fit any user's need. 
The main differences between the three reports are: 
1) Financial analysis report. 
The wind generated electricity is sold at a price (time 
series) given by the user as part of economic data. 
No loans are modelled. 
2) Cash flow analysis report. 
The wind generated electricity is sold at a price (time 
series) given by the user as part of economic data. 
Funds for investments and reinvestments are raised by 
loans. The amortization of these loans are part of the re-
port. 
3) Economic ana lys i s r e p o r t . 
The value of the wind generated electricity is calculated 
by estimating the avoided costs in the conventional thermal 
power system. Reduction in fuel and O&M costs are found 
together with the capacity credit (regarding power plant, 
transmission, and distribution system). 
No loans are modelled. 
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Below the action of the keyboard, when reports are displayed 
at the screen, will be described. Next, each of the output 
reports will be dealt with. 
When a report is displayed at the screen, the action of the 
keyboard is controlled by the WEP system. The following keys 
can be used: 
Key 
Down arrow 
Up arrow 
Right arrow 
Left arrow 
Home 
End 
Page up 
Page down 
Tab 
Shift-Tab 
Return 
Ctrl-Home 
Ctrl-End 
Out 
ESC 
1) 
F10 
F42) 
F92) 
Action 
Move one position down/up/right/left. 
Move to start/end of line. 
Move one page up/down. 
Move one position to the right/left, 
Move one position down. 
Move to upper left corner. 
Move to lower right corner. 
Return to the menu. 
Print the report. 
Size. 
Zoom. 
1) The "Out"-key is "Fll" or "-" on the numeric keypad. 
2) See the Framework manual for a full explanation. You can 
easily do without using these keys. 
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6.1. Financial analysis report 
Below an example of a financial analysis report is shown. 
l: :21:2S. Mar 6, 1991. 
Year 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
NPV . 
SUM 
Scenario SCEN 
Installed : Installed 
capacity : cap. ace. 
KW MW 
.00 
.00 : 
1.50 
.00 
.00 • 
.00 . 
.00 
.00 • 
.00 
.00 
.00 . 
.00 
.00 • 
.00 
.00 
.00 . 
.00 : 
.00 
.00 
.00 
.00 
.00 
.00 
-1.50 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
.00 
.00 
.00 
: .00 
.00 
.00 
.00 
. 
: 
Production 
MWh 
.00 
.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
3000.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
63000.00 
Financial ani 
Invastsent 
K£ 
.00 
.000 
3.458 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
1.286 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
: .000 
: .000 
.000 
.000 
.000 
: .000 
: .000 
: .000 
.000 
: .000 
.000 
4.003 
lysis 
out 
K£ 
.000 
.000 
.231 
.193 
.154 
.154 
.154 
.154 
.154 
.193 
.231 
.193 
.154 
.154 
.154 
.154 
.154 
.154 
.154 
.193 
.231 
.270 
.309 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
1.560 
Fixed 1991-prices. 
Income 
ME 
.000 
.000 
.648 
.648 
.648 
.648 
.648 
.648 
.648 
.648 
.648 
.648 
.648 
.648 
..648 
.648 
.648 
.648 
.648 
.648 
.648 
.648 
.648 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
5.604 
Net 
income 
M£ 
.000 : 
.000 : 
-3.442 : 
.455 : 
.494 : 
.494 : 
.494 : 
.494 : 
.494 : 
.455 : 
.417 : 
-.831 : 
.494 : 
.494 : 
.494 : 
.494 : 
.494 : 
.494 : 
.494 : 
.455 : 
.417 ; 
.378 .-
.339 : 
.000 : 
.000 : 
.000 : 
: .000 : 
.000 : 
.000 : 
: .000 : 
: .038 : 
: : 
10.20 % : Internal rate of return for Net income 
.21 £/kWh : Discounted levellized production cost 
10.00 % : Discount rate 
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The content of the financial analysis report is as follows: 
1) Time and date of printing. 
2) The name of the scenario. 
3) The name of the report (Financial analysis). 
4) The base year of money. 
5) Year. 
6) Installed capacity. 
All wind turbines reference in the scenario are included 
taking into account the number of units indicated by the 
scenario. The capacity of a wind turbine is added in its 
first year of production and subtracted in the year fol-
lowing its last year of production. 
7) Installed capacity accumulated. 
This column, which is found by accumulating 6) above, 
gives for any year the total installed wind power capaci-
ty. 
8) Production. 
The total production for all wind turbines. 
9) Investment. 
The investments and reinvestments for all wind turbines. 
10) OS.M. 
Operation and maintenance costs for all wind turbines. 
11) Income. 
The income from selling the wind generated electricity. 
The income is calculated from 8) above and the price of 
electricity which is part of economic data. 
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12) Net income. 
The net income of the project is calculated as 
11) - 10) - 9). 
13) NPV. 
The net present value of Investment, O&M, Income, and Net 
income is calculated using the discount rate indicated in 
17) below. 
14) SUM. 
The sum of yearly productions. 
15) Internal rate of return for Net income. 
The IRR of Net income is found by calling a routine that 
looks for a discount rate for which the NPV of Net income 
equals zero. In principle, for some series of payments, 
more than one discount rate will satisfy this. The dis-
count rate found by the afore-mentioned routine is the 
smallest positive discount rate less than 200% for which 
the NPV equals zero, or - if no such positive discount 
rate exists - the smallest (i.e. closest to zero) negative 
discount rate between zero and -200% for which the NPV 
equals zero. 
16) Discounted levellized production cost. 
This is found as 
[NPV(Investment)+NPV(0&M)]/NPV(Production) 
where NPVs are found using the discount rate 17). 
17) Discount rate. 
Discount rate is part of economic data. It is used to cal-
culate the net present values mentioned in 13) and 16) 
above. 
- 48 -
6.2. Cash flow analysis report 
Below an example of a cash flow analysis report is shown. 
11:21:25. Mar 6, 1991. 
Yaar 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
Scenario 
Installed 
capacity 
MW 
.00 
.00 
1.50 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
: .00 
-1.50 
.00 
.00 
.00 
.00 
.00 
.00 
sets 
Installed 
cap. ace. 
MW 
.00 
.00 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
Amortisation 
of loans 
ME 
.000 
.000 
.489 
.489 
.489 
.489 
.489 
.489 
.489 
.489 
.489 
.897 
.897 
.897 
.897 
.897 
.897 
.897 
.897 
.897 
.897 
.897 
.407 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
Cash flow analysis 
04M 
H£ 
.000 
.000 
.250 
.225 
.194 
.210 
.227 
.245 
.264 
.357 
.463 
.416 
.360 
.389 
.420 
.453 
.490 
.529 
: .571 
: .771 
.999 
: 1.259 
1.554 
.000 
.000 
.000 
.000 
.ooc 
: .000 
: .000 
Xncoc* 
ME 
.000 
.000 
.700 
.756 
.816 
.882 
.952 
1.028 
1.111 
1.199 
1.295 
1.399 
1.511 
1.632 
1.762 
1.903 
2.056 
2.220 
2.398 
2.589 
2.797 
: 3.020 
3.262 
.000 
.000 
.000 
.000 
.000 
.000 
: .000 
Currant prices. 
Nat cash 
flow 
ME 
.000 
.000 
-.040 
.041 
.132 
.182 
.236 
.294 
.357 
.353 
.343 
.086 
.254 
.346 
.446 •-
.553 
.669 
.794 
.930 
.922 
.901 
.865 
1.301 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
N. C. F. : 
Accumulated: 
ME : 
.000 : 
.000 : 
-.040 : 
.002 : 
.134 : 
.317 : 
.553 : 
.846 : 
1.203 : 
1.556 : 
1.899 : 
1.985 : 
2.239 : 
2.585 : 
3.031 r 
3.584 : 
4.253 : 
5.048 : 
5.978 : 
6.899 : 
7.800 : 
8.665 : 
:
 v9.965 : 
9.965 : 
9.965 : 
9.965 : 
9.965 : 
9.965 : 
9.965 : 
: 9.965 : 
: Nat cash : 
: flow : 
: ME(1991) : 
: .000 : 
: .000 : 
: -.037 : 
: .036 : 
: .105 : 
: .134 : 
: .161 : 
: .185 : 
: .208 : 
: .191 : 
: .172 : 
: .040 : 
: .109 : 
: .138 : 
.164 : 
: .188 : 
: .211 : 
: .232 : 
: .251 : 
: .231 : 
: .209 : 
: .186 : 
: .258 : 
: .000 : 
: .000 : 
: .000 : 
: .000 : 
: .000 : 
: .000 : 
: .000 : 
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The content of the cash flow analysis report is as follows: 
1) Time and date of printing. 
2) The name of the scenario. 
3) The name of the report (Cash flow analysis). 
4) Current prices. 
Indicates that current prices are used in this report, 
except for 13) below. 
5) Year. 
6) Installed capacity. 
All wind turbines referenced in the scenario are included 
taking into account the number of units indicated by the 
scenario. The capacity of a wind turbines is added in its 
first year of production and subtracted in the year fol-
lowing its last year of production. 
7) Installed capacity accumulated. 
This column, which is found by accumulating 6) above, 
gives for any year the total installed wind power capaci-
ty. 
8) Amortization of loans. 
In the scenario the connections between wind turbines 
(with an initial investment and possible later reinvest-
ments) and loans are made. The full pay-back period (part 
of loan data) is used for the initial investment. However, 
for later reinvestments the pay-back time might be reduced 
so that all loans due to reinvestments are paid back with-
in the life time of the wind turbine in question. The 
first instalment is assumed to take place in the year of 
(re)investment. 
9) O&M. 
Operation and maintenance costs. 
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10) Income. 
The income from selling the wind generated electricity. 
The income is calculated from the total yearly production 
and the price of electricity which is part of economic 
data. 
11) Net cash flow (current prices). 
The net cash flow of the project is calculated as 
•10) - 9) - 8). 
12) Net cash flow accumulated. 
This column is found by accumulating 11) above. 
13) Net cash flow (fixed prices). 
The base year of money is indicated in the column heading. 
This column is calculated from 11) above and the inflation 
which is part of economic data. 
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6.3. Economic analysis report 
Below an example of an economic analysis report is shown. 
11:21:25. Mar 6, 1991. 
Scenario S CEN Economic analysis Fixed 1991-prices. 
Year 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
199S 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
NFV 
Insta l led : 
capacity 
MW 
.00 
.00 
1.50 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
: .00 
-1.50 
: .00 
.00 
: .00 
: .00 
: .00 
: .00 
Insta l led 
cap. ace. 
MW 
.00 
. 0 0 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.S0 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
. 0 0 
. 00 
. 0 0 
. 00 
. 0 0 
. 00 
. 0 0 
Investment . 
M£ 
.000 
.000 
3.858 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
1.286 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
: .000 
: .000 
: .000 
.000 
: .000 
4.003 
QUI 
ME 
.000 
.000 
.231 
.193 
.154 
.154 
.154 
.154 
.154 
.193 
.231 
.193 
.154 
.154 
.154 
.154 
.154 
.154 
.154 
.193 
.231 
: .270 
: .309 
: .000 
: .000 
: .000 
: .000 
: .000 
: .000 
: .000 
: 1.560 
Capacity 
value 
ME 
.000 
.000 
2.122 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
: .000 
.000 
: .000 
; .000 
: .000 
.000 
: .000 
1.929 
Value of 
production 
M£ 
.000 
.000 
.643 
.643 
.643 
.643 
.643 
.643 
.643 
.643 
.643 
.643 
.643 
.643 
.643 
.643 * 
.643 
.643 
.643 
.643 
.643 
.643 
.643 
.000 
.000 
: .000 
.000 
.000 
.000 
.000 
5.561 
Nat value . 
ME 
.000 
.000 
-1 .324 
.450 
.489 
.489 
.489 
.489 
.489 
.450 
.411 
- .836 
.489 
.489 
.489 
.489 
.489 
.489 
.489 
.450 
.411 
.373 
.334 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
1.927 
Accumulated: 
net value : 
M£ 
.000 : 
.000 : 
-1 .324 : 
- .874 : 
- . 385 : 
.103 : 
.592 : 
1.081 : 
1.569 : 
2.019 : 
2.431 : 
1.595 : 
2.083 : 
2.572 : 
3.061 : 
3.549 : 
4.038 : 
4.527 : 
5.015 : 
5.465 : 
5.877 : 
6.250 : 
6.584 : 
6.584 : 
6.584 : 
6.584 : 
6.584 : 
6.584 : 
6.584 : 
6.584 : 
33.13 % : Internal rate of return for Net value 
.21 E/JtWh : Wind power production costs (discounted levellized cost) 
.29 £/Vwh : Avoided costs (discounted levellized cost) 
10.00 % : Discount rate 
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The content of the economic analysis report is as follows: 
1) Time and date of printing. 
2) The name of the scenario. 
3) The name of the report (Economic analysis). 
4) The base year of money. 
5) Year. 
6) Installed capacity. 
All wind turbines referenced in the scenario are included 
taking into account the number of units indicated by the 
scenario. The capacity of a wind turbine is added in its 
first year of production and subtracted in the year fol-
lowing its last year of production. 
7) Instal led capacity accumulated. 
This column, which is found by accumulating 6) above, 
gives for any year the total installed wind power capaci-
ty-
8) Investment. 
The investments and reinvestments for all wind turbines. 
9) O&M. 
Operation and maintenance costs for all wind turbines. 
10) Capacity value. 
When wind power is introduced, the expansion of the con-
ventional thermal power plants can be reduced and thus 
investments are saved. The capacity factor gives the ratio 
of reduction of conventional capacity to the capacity of 
the new wind turbines. In the same way, the expansion of 
transmission and distribution systems can be reduced. This 
stems from the fact that wind power plants are often con-
nected to the power grid close to the consumers. Capacity 
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factors for production, transmission, and d is tr ibut ion 
systems are part of scenario data. 
The reduced expansion of production, transmission, and 
dis tr ibut ion systems i s in the economic analys is report 
accounted for by the capacity value of the wind power 
project . In the report the capacity value of a part icular 
wind turbine i s included in the f i r s t year of production 
for the wind turbine. 
Next, a detai led algorithm for ca lculat ion of capacity 
value i s given. The following symbols are used: 
Unit Convention*! Transmission Distribution Kind 
power plant system system turbine 
Capacity factor kw/kw cfplant 
Investments £/kW plantinv 
Life ti«e years plant_life 
Capacity ku 
(year) : base year for money in the report. 
(year) : base year for money in avoided costs 
data. 
(ratio): yearly inflation. 
(ratio): discount rate. 
(M£) : capacity value. 
1) Part of scenario data. 
2) Part of economic data. 
3) Part of wind turbine data. 
4) Part of avoided costs data. 
cfjrans ! ' 
trans_inv 
trans_life 
cf_dist ! ) 
dis t inv 
d i s t j i f e 4 ) l i fe 3 ) 
sbas 1} 
abas 4 ) 
infl 2> 
disc 2 ) 
cap val 
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Using the above defined symbols, the capacity value is 
expressed as: 
cap_val = ( cf _plant-*plant_inv*annjplant 
+ cf_trans*trans_inv*ann_trans 
+ cf_dist *dist_inv *ann_dist ) 
*capMl+infl) S b a S~ a b a S/ann 
•0.000001 M£/£ 
where the following annuity factors are used: 
ann_plant = disc/(l-(l+disc)~ p l a n t- l l £ e) 
ann_trans = disc/(l-(1+disc) 
ann_dist = disc/(l-(1+disc) 
ann = disc/(l-(1+disc) 
-trans_life 
-dist life 
-life 
) 
11) Value of production. 
When wind generated electricity is introduced in the power 
system, the production at the conventional thermal power 
plants is reduced. This gives rise to a reduction in fuel 
d O&K costs at the power plants. 
Next, a detailed algorithm for calculation of the value of 
production is given. The following symbols are used: 
Coal Fuel oil Diesel oil Gas 
Fuel price 2) p coal p fuel p diesel 
£7t £7m £7mJ 
Fuel mix 
.2) 
4) 
Heat content ' he coal he fuel he diesel 
Gjjt GJ7» Gj7mJ 
p gas 
£71000 nT 
he gas -. 
GJ71000 wr 
mix_coal mix_fuel mix_diesel mix_gas 
cf_plant ' (ratio): capacity factor, regarding conven-
tional power plant capacity. 
4 \ plant_irv ' (£/kW) : investments per kW of conventional 
power plant. 
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4) plant_o_m ' (ratio): yearly O&M costs at conventional 
power plant specified as a fraction 
of initial investments. 
41 plant_eff ' (ratio): effectivity of conventional power 
plant. 
loss_conv ' (ratio): loss in transmission to consumers 
from conventional power plant. 
loss_wind ' (ratio): loss in transmission to consumers 
from wind power plant. 
sbas ' (year) : base year for money in the report. 
2) 
ebas ' (year) : base year for money in economic 
data. 
4 ) 
abas ' (year) : base year for money in avoided 
costs data. 
2) 
infl ' (ratio): yearly inflation. 
cap (kW) : capacity of wind turbine. 
prod (MWh) : wind turbine power production. 
val_prod_fuel (M£) : value of production, reduced fuel 
costs. 
val_prod_o_m (ME) : value of production, reduced O&M 
costs. 
val_prod (M£) : value of production, total. 
1) Part of scenario data 
2) Part of economic data. 
3) Part of wind turbine data. 
4) Part of avoided costs data. 
Using the above defined symbols, the *'alue of production 
regarding saved fuel costs is given by: 
val_prod_fuel = prod*(p_coal *mix_coal /hc_coal + 
p_fuel *mix_fuel /hc_fuel + 
p_diesel*mix_diesel/hc_diesel+ 
p_gas *mix_gas /hc_gas ) 
* l/plant_eff 
* (l-loss_wind)/(l-loss_conv) 
* (l +infl) s b a 8- e b a s 
* 3.6 GJ/MWh * 0.000001 M£/£ 
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This formula is used for any year with a non-zero wind 
turbine power production (prod). 
Likewise, the value of production regarding reduced O&M 
costs in the conventional power production is given by: 
val_prod_o__m = cap*cf_plant*plant_inv*plant_o_m 
*(l+infl)sbas-ebas 
*0.000001 M£/£ 
This formula is used for any year from the first to the 
last year of production for the wind turbine in question. 
Finally, the total value of production is given by 
val_prod = val_prod_fuel + val_prod_o_m 
12) Net value. 
The net value of the project is calculated as 
11) + 10) - 9) - 8) . 
13) Accumulated net value. 
This column is found by accumulating 12) above. 
14) NPV. 
The net present value of Investment, O&M, Capacity value, 
Value of production, and Net value is calculated using the 
discount rate indicated in 18) below. 
15) Internal rate of return for Net value. 
The IRR of Net value is found by calling a routine that 
looks for a discount rate for which the NPV of Net value 
equals zero. In principle, for some series of payments, 
more than one discount rate will satisfy this. The dis-
count rate found by the afore-mentioned routine is the 
smallest positive discount rate less than 200% for which 
the NPV equals zero, or - if no such positive discount 
rate exists - the smallest (i.e. closest to zero) negative 
discount rate between zero and -200% for which the NPV 
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equals zero. 
16) Wind power production costs. 
The discounted levellized cost of production of wind pow-
er. Is is found as 
[NPV( Investment)+NPV(0&M)]/NPV(Production) 
where NPVs are found using the discount rate 18). 
17) Avoided costs. 
The discounted levellized cost of alternative conventional 
thermal power production. It is found as 
[NPV(Capacity value) 
+NPV(Value of production)]/NPV(Production), 
where NPVs are found using the discount rate 18). 
18) Discount rate. 
Discount rate is part of economic data. It is used to cal-
culated the net present values mentioned in 14), 16), and 
17) above. 
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7. EXAMPLE 
In this chapter an example of the use of the WEP system is 
shown. A total input documentation is given together with all 
three output reports. 
The example is realistic for Denmark. The currency "£" used in 
the tables should be read as Danish kroner (Dkr.). 
One US-$ equals 6 to 7 Dkr. 
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12:48:26. Feb 28, 1991. 
Scenario data 
Name 
Economic data 
Avoided costs data 
Base year for reports 
Loss in transmission 
to consumers from : 
- conv. power plant 
- wind power plant 
Capacity factor of wind 
power plant regarding 
- production 
- transmission 
- distribution 
Wind Power Project 
Economy 
Alternative 
1990 
8 % 
5 % 
25 % 
15 % 
0 % 
Wind power project 
: Wind turbine 
: First general costs 
: 95 kW wind turbine 
: Second general costs 
: 180 kW wind turbine 
Number 
of 
units 
1 
25 
1 
20 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Year of 
production 
start 
1991 
1991 
1992 
1992 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Loan 
Loan A 
Loan A 
Loan 8 
Loan B 
data 
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12:49:15. Feb 28, 1991-
Economic data 
Name Economy 
Base year for 
Inflation 
Discount rate 
Heat content : 
- Coal 
- Fuel oi l 
- Diesel oil 
- Gas 
prices 1990 
4.00 
7.00 
24.90 
39.60 
35.90 
39.00 
year 
% 
% 
GJ/t 
GJ/m3 
GJ/m3 
GJ/1000m3 
Fuel and electricity prices 
t::::i: tiiEittiticccsmiitsss: 
Year 
Coal 
E/t 
Fuel oil 
£/m3 
Diesel oil 
£/m3 
Gas 
£/1000m3 
BXZSKSSKKSS 
Electricity: 
£/kWh 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
322.98 
331.12 
341.98 
352.83 
363.69 
374.55 
385.40 
393.54 
404.40 
415.26 
426.11 
431.54 
439.68 
445.11 
453.25 
458.68 
466.83 
472.25 
477.68 
485.82 
491.25 
497.77 
504.28 
510.79 
517.31 
523.82 
530.88 
537.93 
544.99 
552.05 
721.56 
791.47 
851.02 
919.64 
976.60 
1007.68 
1038.32 
1057.30 
1087.51 
1105.21 
1135.42 
1157.42 
1187.63 
1207.48 
1227.34 
1246.76 
1266.61 
1286.46 
1306.31 
1326.16 
1345.58 
1353.87 
1362.15 
1370.44 
1378.72 
1387.01 
1395.21 
1403.41 
1411.61 
1419.81 
1035.66 
1136.13 
1222.14 
1320.28 
1401.99 
1446.56 
1490.74 
1518.10 
1561.11 
1586.91 
1629.92 
1661.98 
1704.98 
1733.52 
1761.67 
1790.21 
1818.75 
1846.90 
1875.44 
1903.59 
1932.13 
1943.86 
1955.59 
1967.32 
1979.05 
1990.77 
2002.58 
2014.39 
2026.20 
2038.00 
641.90 
705.67 
769.43 
833.20 
901.21 
926.72 
956.48 
986.23 
1015.99 
1045.75 
1071.25 
1096.76 
1126.52 
1147.77 
1169.03 
1186.03 
1207.28 
1228.54 
1249-79 
1266.80 
1288.05 
1296.56 
1305.06 
1313.56 
1322.06 
1330.56 
1339.07 
1347.57 
1356.07 
1364.57 
.528 
.531 
.535 
.539 
.543 
.547 
.551 
.554 
.558 
.562 
.566 
.568 
.571 
.573 
.576 
.578 
.581 
.583 
.585 
.588 
.590 
.592 
.594 
.597 
.599 
.602 
.604 
.607 
.609 
.612 
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12:49:44. Feb 28. 1991. 
Avoided costs data 
Name 
Base year for prices 
Power plant : 
- Investment 
- Life time 
- O&M per year 
- Effectivity 
- Fuel mix : 
- - Coal 
- - Fuel oil 
- - Diesel oil 
- - Gas 
Transmission : 
- Investment 
- Life time 
Distribution : 
- Investment 
- Life time 
Alternative 
1990 
7190 
25 
3 
40 
95 
5 
0 
0 
2400 
25 
460 
25 
year 
£/kW 
years 
H of investment 
H 
* 
* 
% 
£/kW 
years 
£/kW 
years 
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12:50:13. Feb 28. 1991-
Wind turbine data 
t t t » 3 i « f i i k : i E i t 
Name 
Installed capacity 
Yearly production 
Life time 
Base year for costs 
Investment 
- own production 
0 
0 
20 
1990 
150 
100 
kW 
HWh 
years 
year 
k£ 
% 
First general costs 
te:s:sss 
Vear 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 • 
26 : 
27 . 
28 : 
29 : 
30 : 
Bsttttsciiiiist::e::sst:Bi 
: Reinvestments 
Amount 
: k£ 
: 0 
: 0 
: 0 
0 
0 
0 
0 
0 
: 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 : 
0 
0 : 
0 : 
0 : 
: Own produc. 
% 
: 0 
: 0 
: 0 
: 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
o • 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
ElttStiStKXttI 
0&M : 
per year : 
% 
: .00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
.00 : 
Year • 1 : Year for initial investment. 
0&M : % of initial investment. 
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12:50:38. Feb 28, 1991-
Wind turbine data 
Name 
Installed capacity 
Yearly production 
Life time 
Base year for costs 
Investment 
- own production 
95 kW wind turbine 
95 
226 
20 
1990 
780 
50 
kW 
MWh 
years 
year 
k£ 
% 
Reinvestments 
Amount 
k£ 
Own produc. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 : 
o • 
0 : 
0 : 
0 : 
0 : 
: 0 
0 
: 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 : 
0 
o • 
0 : 
0 : 
0 : 
.60 
: .60 
1.60 
1.60 
1.60 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
.00 
-00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
Year • 1 : Year for initial investment. 
OfcVM : % of initial investment. 
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12:51:06. Feb 28. 1991. 
Wind turbine data 
Name 
Installed capacity 
Yearly production 
Life time 
Base year for costs 
Investment 
- own production 
Second general costs 
0 
0 
20 
1990 
4080 
100 
kW 
MWh 
years 
year 
k£ 
% 
ar 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14. 
15 
16 
17 
18 
19 
20 
21 
22 
23 . 
24 . 
25 : 
26 : 
27 : 
28 : 
29 : 
30 : 
: Reinvestments 
: Amount 
k£ 
0 
: 0 
: 0 
0 
0 
: 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 • 
0 
0 • 
0 : 
0 : 
0 : 
0 : 
0 : 
0 : 
: Own produc. 
H 
0 
: 0 
0 
: 0 
: 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
o • 
0 
o • 
0&M 
per year 
% 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
Year • 1 : Year for initial investment. 
OiH : H of initial investment. 
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12:51:32. Feb 28. 1991. 
Wind turbine data 
Name 
Installed capacity 
Yearly production 
Life time 
Base year fo r costs 
Investment 
- own production 
180 kW wind t u r b i n e 
180 
390 
20 
1990 
1030 
60 
kW 
MUh 
years 
year 
k£ 
% 
ar 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
: Reinvestments 
Amount 
: k£ 
: 0 
: 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
: Own produc. 
H 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0&H 
per year 
% 
.70 
.70 
1.20 
1.20 
1.20 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
Year • 1 : Year fo r i n i t i a l investment. 
0&M : % of ini t ia l investment. 
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12:52:05. Feb 28, 1991. 
Loan data 
t s s s s t t t a 
Name Loan A 
Interest rate 
Term 
10 % per year 
20 years 
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12:52:25. Feb 28. 1991. 
Loan data 
Loan B 
Interest rate 8.50 * per year 
Ter« 20 years 
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12:22:91. F«fc 20. 1991. 
:WUM r i w t »c«jaet r»i i a l aaalysis Fixa4 lMO-pticos. 
TMt 
Ins ta l l«* 
c i ty 
I M U I M out laca 
itto 
1»»1 
1992 
1993 
1*94 
I M S 
1M< 
1997 
1 9 M 
1999 
2000 
2001 
2002 
2003 
2004 
200S 
2004 
2007 
2000 
2009 
2010 
2011 
2012 
2013 
2014 
201S 
301« 
2017 
2011 
2019 
: 
; 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
; 
: 
: 
.00 : 
2 . 3 0 : 
3 . M : 
. 00 : 
. 00 : 
. 0 0 : 
.00 : 
. 0 0 : 
. 0 0 : 
. 00 : 
. 9 0 : 
. 00 : 
. 00 : 
. 00 : 
. 0 0 : 
. 0 0 : 
. 00 : 
.00 : 
. 0 0 : 
.00 : 
. 0 0 : 
- 2 . 3 « : 
- 3 . 4 0 : 
. 0 0 : 
. 00 : 
. 00 : 
. 00 : 
. 0 0 : 
. 0 0 : 
. 00 : 
. 0 0 : 
2 . 3 0 : 
S .90 : 
5 . 9 9 : 
S .90 : 
S .90 : 
S . 9 0 : 
S .90 .-
S .90 : 
S .90 : 
S .90 : 
S .90 : 
S .90 : 
S .90 : 
5 . 9 0 : 
S .90 : 
S . 9 0 : 
S . 9 0 : 
S .90 : 
S .90 : 
S . 9 0 : 
3 - M : 
. 0 0 : 
. 0 0 : 
. 0 0 : 
. 0 0 : 
. 00 : 
. 00 : 
. 0 0 : 
. 0 0 : 
. 00 
SfSO.OO 
13450 .00 
13450 .00 
13450 .00 
13450.0O 
13450 .00 
13450 .00 
134S0.0O 
13450 .00 
13450 .00 
134S0.0O 
13450 .00 
13450 .00 
13450 .00 
13450 .00 
13450 .00 
13450.0O 
13450 .00 
13450 .00 
134S0.0O 
7 0 0 0 . 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
. 0 0 
.000 : 
19 .050 : 
24-CO0 : 
.000 : 
.000 t 
.000 
.000 : 
. 000 : 
.000 : 
.000 : 
.000 : 
.000 : 
. 000 : 
.000 : 
.000 : 
.000 : 
.000 : 
.000 : 
.000 : 
.000 : 
. 000 : 
.000 : 
.000 : 
.000 : 
.000 : 
.000 : 
.000 : 
.000 : 
. 000 : 
.000 : 
. 0 0 0 
- H 7 
. 2 4 1 
. 4 5 4 
. 5 5 9 
. 5 5 9 
. 4 5 7 
. 7 0 0 
. 7 0 0 
. 7 0 0 
. 7 0 0 
. 7 0 0 
. 7 * 0 
. 7 0 0 
. 7 0 0 
. 7 0 0 
. 7 0 0 
. 7 * 0 
. 7 * 0 
. 7 * 0 
. 7 * 0 
. 3 7 1 
. 0 0 0 
.000 
-0O0 
. 0 0 0 
.000 
. 0 0 0 
. 0 0 0 
.000 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
; 
: 
: 
; 
: 
r 
: 
: 
: 
: 
: 
: 
: 
: 
; 
: 
: 
: 
. 009 
2 . 9 9 7 
7 . 1 * 9 
7 . 2 4 3 
7. .I97 
7 . 3 S 0 
7 . 4 0 4 
7 . 4 4 5 
7 . 4 9 * 
7 . 5 5 2 
7 . 4 0 * 
7 . 4 3 3 
7 . 4 7 3 
7 . 7 0 0 
7 . 7 4 0 
7 . 7 4 7 
7.*e* 
7 . * 3 5 
7 . U 2 
7 . 9 0 2 
7 . 9 2 9 
4 . 4 1 7 
. 0 0 0 
.000 
. 0 0 0 
. 0 0 0 
. 0 0 0 
. 0 0 0 
.000 
.000 
39.921 4.410 
SUK 249000.00 
74.554 : 30.023 
17.25 % : Internal rat« •< ratux* tor nat in c MM 
.34 t/kWh : Disc«iAt«d l « * « l l i s « 4 production cost 
7.00 % : Discotmt rat« 
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12:22:01. Feb 28. 1991. 
Scenario :Wind Power Project Cash flow analysis Currant prices. 
Yaar 
: Installed 
: capacity 
MW 
: .00 
: 2.38 
: 3.60 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
.00 
: .00 
: .00 
.00 
: -2.38 
: -3.60 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
: .00 
Installed 
cap. ace. 
MW 
.00 
2.38 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.98 
5.96 
5.98 
5.98 
5.98 
5.98 
5.98 
S.98 
5.98 
5.98 
5.98 
5.98 
j.fO 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
Amortisation 
of loans 
ME 
.000 
2.400 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
5.221 
2.821 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
OfcH 
M£ 
Income 
HE 
Nat cash 
flow 
ME 
N. C. F . : 
Accumulated: 
HE : 
.000 
.122 
.283 
.513 
.654 
.680 
.831 
027 
068 
111 
155 
201 
249 
299 
351 
405 
461 
520 
581 
644 
110 
845 
000 
000 
000 
000 
000 
000 
000 
000 
.000 
3.117 
7.776 
8.147 
8.536 
8.943 
9.369 
9.797 
10.262 
10.749 
11.259 
11.750 
12.285 
12.821 
13.404 
13.989 
14.624 
15.261 
15.926 
16.648 
17.373 
10.521 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.595 
2.272 
2.413 
.661 
.041 
.317 
.549 
.973 
.417 
.882 
.328 
.815 
.3C1 
.832 
.362 
.941 
.520 
.124 
.783 
10.442 
6.855 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.595 
2.867 
5.280 
7.941 
10.982 
14.299 
17.847 
21.820 
26.237 
31.120 
36.448 
42.263 
48.563 
55.395 
62.757 
70.698 
79.218 
88.342 
98.125 
108.567 
115.422 
115.422 
115.422 
115.422 
115.422 
115.422 
115.422 
115.422 
115.422 
• 3 » j 3Uno3ST(j : % 00"t 
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000* 
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Abstract (Max. 2000 char.)
 T h e report describes the Wind Energy Planning 
system (WEP). it is intended as a decision support system to 
be used in the economic evaluation of wind energy projects. 
Such projects could be minor projects with only a single wind 
turbine or large wind farm projects consisting of several wind 
turbine plants. 
In the WEP system, a wind turbine is described by data on 
initial investment, possible later reinvestments, O&M costs, 
expected yearly production, life time, and capacity factor. 
The raising of loans are modelled, too. Depending on which 
output report is created, the value of the wind generated 
electricity is calculated in two different ways: either the 
electricity is assumed to be sold at a price (time series) 
given by the user, or the alternative conventional power 
production is modelled by its specific investment, O&M costs, 
life time, effectivity, fuel mix, and time series for fuel 
• prices. Using these data, capacity credit and saved fuel and 
O&M costs are calculated. 
Due to the flexible data structure of the model, the user 
can easily create a scenario that models a large scale 
introduction of wind power. In such a scenario the gradual 
build up through several years of the wind power capacity can 
be modelled. 
The report describes in detail the menu structure, the 
input facilities, the output reports, and the organization of 
data. Also included is an example with full input 
documentation and output reports. 
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